Introduction
We study existence of positive solutions for the following nonlinear system of second-order ordinary differential equations: where r min{p − 1, q − 1}.
Here are some comments on the above hypotheses. Hypothesis H 1 is a superlinear condition at 0 and Hypothesis H 2 is a local superlinear condition at ∞. About hypothesis H 3 , the fact that g 1 , g 2 are unbounded leads us to use the strategy of considering a truncation system. Note that if g 1 , g 2 are bounded, we would not need to use that system. Hypothesis H 4 allows us to have a control on the nonlinear operator in system 1. One of the main difficulties here lies in the facts that the coefficients of the differential operators of System 1.1 are nonlinear and that they may not necessarily be bounded from P. Cerda and P. Ubilla 3 below by a positive bound which is independent of u and v. In order to overcome these difficulties, we introduce a truncation of system 1.1 depending on n so that the new coefficient of the truncation system becomes bounded from below by a uniformly positive constant. See 2.2 . This allows us to use a fixed point argument for the truncation system. Finally, we show the main result proving that, for n sufficiently large, the solutions of the truncation system are solutions of system 1.1 . Observe that, in general, this system has a nonvariational structure.
The paper is organized as follows. In Section 2, we obtain the a priori bounds for the truncation system. In Section 3, we show that the a priori bounds imply a nonexistence result for system 2.4 . In Section 4, we introduce a operator of fixed point in cones. In Section 5, we show the existence of positive solutions of the truncation system. In Section 6, we prove the main result, that is, we show the existence of a solution of system 1.1 . Finally, in Section 7 we give some remarks.
A priori bounds for a truncation system
In this section, we establish a priori bounds for the truncation system. The hypothesis H 3 allows us to find a n * * ∈ N so that n ≥ n * * implies
Thus, we can define for every n ∈ N, such that n ≥ n * * , the functions
In the next section, we will prove the existence of a positive solution for the following truncation system:
2.3
For this purpose we need to establish a priori bounds for solutions of a family of systems parameterized by λ ≥ 0. In fact, for every n ≥ n * * , consider the family
4 Boundary Value Problems
It is not difficult to prove that every solution of system 2.4 satisfies 
2.5
Here, K i,n t, s , i 1, 2 are Green's functions given by
where ρ i denotes ρ i 1 0 a i τ c i g i,n u τ . In order to establish the a priori bound result we need the following two lemmas.
Lemma 2.1. Assume hypotheses (H 2 ) and (H 3 ). Then every solution of system 2.4 satisfies
where q i t min a i t 1 − t / a i ∞ c i g i n, n with i 1, 2.
Proof. A simple computation shows that every solution u, v satisfies we have that 2.7 is proved.
Lemma 2.2. Assume hypotheses (H 2 ) and (H 3 ). Then Green's functions satisfy
where 
2.13
where c min{ min
14 which proves 2.12 .
A nonexistence result
In this section, we see that the a priori bounds imply a nonexistence result for system 2.4 . Proof. Let u, v be a solution of system 2.4 , in other words,
By Theorem 2.3, we know that u, v ≤ B 1 , thus
which proves Theorem 3.1.
Fixed point operators
Consider the following Banach space:
and the operator F λ : X→X by
where
4.4
Note that a simple calculation shows us that the fixed points of the operator F λ are the positive solutions of system 2.4 . Proof Outline. The compactness of F λ follows from the well-known Arzelá-Ascoli theorem. The invariance of the cone C is a consequence of the fact that the nonlinearities are nonnegative.
In Section 5, we will give an existence result of the truncation system 2.3 . The proof will be based on the following well-known fixed point result due to Krasnosel'skii, which we state without proof compare 8, 9 . c H t, u / u, for all u R and t ∈ 0, 1 ;
Then F has a fixed point u 0 verifying r < u 0 < R.
Existence result of truncation system (2.3)
The following is an existence result of the truncation system. Proof. We will verify the hypotheses of Lemma 4.2. Let C the cone defined in Section 4 and define the homotopy H : 0, 1 × C→C by
where λ is a sufficiently large parameter, and where
5.2
Note that H t, u, v is a compact homotopy and that H 0, u, v F 0 u, v , which verifies b . On the other hand, we have 
5.3
Taking u, v δ with δ > 0 sufficiently small, from hypothesis, we have 6.1
